As they do not rely on the presence of any crystal symmetry, Weyl nodes are robust topological features of an electronic structure that can occur at any momentum and energy. Acting as sinks and sources of Berry curvature, Weyl nodes have been predicted to strongly affect the transverse electronic response, like in the anomalous Hall or Nernst effects. However, to observe large anomalous effects the Weyl nodes need to be close to or at the Fermi-level, which implies the band structure must be tuned by an external parameter, e.g. chemical doping or pressure. Here we show that in a ferromagnetic metal tuning of the Weyl node energy and momentum can be achieved by rotation of the magnetization. Taking Co 3 Sn 2 S 2 as an example, we use electronic structure calculations based on density-functional theory to show that not only new Weyl fermions can be created by canting the magnetization away from the easy axis, but also that the Weyl nodes can be driven exactly to the Fermi surface. We also show that the dynamics in energy and momentum of the Weyl nodes strongly affect the calculated anomalous Hall and Nernst conductivities.
Materials hosting unconventional quasiparticles, such as Weyl semimetals, constitute a framework with potential for novel electronic devices. One of the grounds for such expectation is the possibility of enhancing the response to external fields by taking advantage of the topological properties of the electronic states. For a material to specifically host Weyl fermions the spin degeneracy of the electronic bands has to be removed by breaking either inversion or time-reversal symmetry (Θ). Karplus and Luttinger [1] first noticed that in a Θ-broken system the spin-orbit coupling can introduce in the manifold of Bloch states a left-right asymmetry which in turn, in the presence of an electric field, causes a Hall current at zero magnetic field. This scattering-independent mechanism originates in the so-called anomalous velocity of the wave-packets, which can be written in terms of the Berry curvature of the Bloch states in momentum space. Weyl nodes are monopoles of Berry curvature which implies first, that they can only be created and annihilated in pairs of opposite monopole charge and second, that wave-packets made out of Weyl fermions can have a large anomalous velocity. As this velocity is perpendicular to the electric field, Weyl systems can exhibit enhanced transverse electronic responses, as in the Hall or Nernst effects.
This effect has been argued to be at work in different materials in which the anomalous velocity contribution intrinsic to the band-structure is at the heart of enhanced electric and thermoelectric performance both in the regime of linear [2] [3] [4] [5] [6] [7] as well as in nonlinear response [8, 9] . Still, a central problem for optimizing Berry-curvature-based effects is the energy of the Weyl fermions which currently is not a controlled variable from a material design point of view. Indeed, as the only symmetry restriction is to break inversion or Θ, Weyl nodes can occur at any momentum and energy [10] [11] [12] . Here we propose a strategy to tune the Weyl node energy that relies on the subtle interplay between the magnetism and the energy dispersion in Θ-breaking Weyl semimetals. We essentially build on the fact that in magnetic materials with large spin-orbit coupling the orientation of the magnetization (m) can substantially affect the energy of the Bloch waves. We will show that this effect is strong enough to even create new Weyl nodes close to the Fermi surface and, vice versa annihilate Weyl pairs.
We focus on the half-metal Co 3 Sn 2 S 2 , a ferromagnet recently found to be a Weyl semimetal and to display a large anomalous Hall effect (AHE) [5, 6] . Through electronic structure calculations based on Density Functional Theory (DFT) we show that canting the magnetization away from the easy axis leads to large displacements of the Weyl points in energy and in momentum space such that, at specific orientations, Weyl fermions can be tuned arbitrarily close to the Fermi surface and even be placed exactly at it. Having established a controlled way to systematically reduce the distance between the Fermi energy and the Weyl node energy, we analyze how this tuning affects the anomalous Hall conductivity (AHC) and its thermal counterpart, the anomalous Nernst conductivity (ANC). Extensive calculations as a function of the magnetization direction reveal that the ANC in particular is highly susceptible to the Weyl dynamics: it displays sharp peaks when asymmetric hole and electron pockets exist nearby the band crossing that reaches the Fermi energy. Measurements of the ANC in the presence of an external magnetic field that cants the magnetization will thus be able to signal the predicted appearance and tuning of Weyl nodes very close to the Fermi surface.
Controlling Weyl nodes with the magnetization. Co 3 Sn 2 S 2 is a layered ferromagnetic compound with Curie temperature T C = 172 K [13] . The crystal belongs to the space group R-3m no.166) with lattice parameters a = 5.37 Å and c = 13.18 Å. The system consists of quasi-2D Co 3 Sn layers separated by S 2 Sn layers with the particularity that the stack of cobalt atoms forms a kagome lattice, see Fig. 1(a) . The spin-orbit coupling induces a magnetic anisotropy which favours m to lie along the three-fold rotation axisẑ [6] . Recently, different groups [5, 6] have studied the topological structure of the magnetic ground-state and have found the existence of six Weyl nodes lying 60 meV above the Fermi energy. We performed DFT calculations for different ferromagnetic configurations in which m lies in the xz plane at an angle θ from z. [14] Figure 1 (b) presents the electronic band structure for the limit cases θ = 0, π/2. The calculations indicate that the magnetic ground state corresponds to θ = 0, with a magnetic moment of 0.33 µ B , which agrees well with experimental results based on magnetization measurements, 0.29 µ B [15] or 0.31 µ B [13] . The calculated magnetic anisotropy energy is ∼ 0.19 meV per Co atom. The field required to rotate the moment into the plane at zero temperature is estimated to be ∼ 26 Tesla. [16] While for both magnetic configurations the system displays flat bands along Γ-Z, as observed in other layered kagome materials [17] [18] [19] [20] , the rotation of m induces appreciable changes in the energy splitting between some of the bands, and even makes some of the original crossings to become avoided and vice versa. Indeed, the search for Weyl points in an energy range [-100,150] meV as implemented in FPLO [21] [22] [23] shows that their number increases from 6 to 26 as θ changes from 0 to π/2. [24] The large change in the number of Weyl points caused by rotating m from out-of-plane to in-plane raises the question of how the system evolves between these configurations. Our calculations show that there are two regimes. The first regime occurs at small angles in which the main effect is the splitting in energy of the original six Weyl points due to the breaking of the C 3 symmetry. The second one is signalled by the creation We first analyze the constraints imposed by the symmetry on the evolution of the Weyl nodes as a function of the magnetization direction. The non-magnetic point symmetry group is D 3d (b) [25] . A finite m breaks Θ and affects some of the unitary symmetry operations. For instance, for m ẑ, the mirror symmetries M associated with planes that containẑ are broken while the system remains invariant under the operation Θ · M. The same occurs with the two-fold rotations of axes perpendicular toẑ. As a result, for such magnetic configuration, there are twelve point symmetry operations and the application of these to a Weyl node that lies in the k y = 0 plane leads to a total of six Weyl nodes. Upon canting m at an angle θ towardŝ x, the only remaining symmetries -in addition to the identity and to inversion -are Θ · C 2 (y) and Θ · M(y). This forces the six Weyl nodes to split in energy as a doublet (formed by those with k y = 0) and a quartet. Fig. 2(a) shows the calculated energy of the Weyl nodes as a function of θ. While for θ < π/4 the splitting between the doublet and the quartet is smaller than 4 meV, further increasing θ shifts the energy of the quartet from above to below the Fermi level. The vertical lines in Fig. 2(a) indicate the angles (labeled s,t,..,w) at which a Weyl node crosses the Fermi surface. As shown in Fig. 2 (sw), the energy dispersion close to the Weyl points reaching the Fermi energy can differ significanly between the different cases [26] .
A detailed inspection of the Weyl node trajectories indicates that the remarkably large change in energy goes hand in hand with a large displacement in momentum space. Fig.  2(b) shows the projection of the computed trajectories on the semiplane k z = 0 with k y ≥ 0, illustrating that θ controls a rich dynamics that includes the creation and annihilation of Weyl nodes.
Experimental consequences of the Weyl dynamics. We analyze next observables that can make evident the rich Weyl dynamics induced by rotating m. We focus on transverse response functions to an electric field E, a natural choice since Weyl nodes are sources or sinks of Berry curvature and therefore affect the carrier velocity through the anomalous velocity [27] . This causes the AHE, a Hall response j a = σ ab E b in a Θ-broken state without external magnetic field, where σ ab is
Here, abc is the Levi-Civita tensor, E nk the energy dispersion of the n-th band, f 0 the equilibrium Fermi distribution and Ω n,c is the c component of the Berry curvature, [28] . At temperature T , the anomalous velocity can also generate a transverse flow of entropy resulting in an anomalous Nernst effect (ANE): a temperature gradient generates a Hall current, j a = −α ab ∇ b T , [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] , where
Here,
is the entropy density and µ the chemical potential. At zero temperature the entropy vanishes and so does α ab , while at finite temperature s(E nk ) is maximum at the chemical potential and decreases exponentially away from the Fermi surface. Via joint measurement of electric and thermoelectric coefficients one can determine both these tensors [39] . Figure 3 (a)-(b) shows the calculated AHCs as a function of θ [40] . For θ=0, only σ xy is non-zero and its very large value 1200 (Ωcm) −1 is in good agreement with values reported of 1310 (Ωcm) −1 [5] and 1100 (Ωcm) −1 [6] . When m acquires a finite projection onx, the only symmetry involving a mirror plane is Θ · M(y) and both σ xy and σ yz are symmetry-allowed. Namely, under mirror-symmetry Ω behaves as a pseudo-vector so that
where Ω refers to the components of Ω alongx andẑ (parallel to the mirror plane). Therefore, if Θ · M(y) is a symmetry, the Berry curvature sat-
and these constraints only make σ xz vanish. As θ increases, σ xy and σ yz follow opposite trends and at θ = π/2, σ yz ∼ 200 (Ωcm) −1 is much larger than σ xy . At this angle, the xy component does not vanish as it is still symmetry-allowed. The smallness of its value is still related to the effects of the symmetries on the Berry curvature flux. In this compound, the large AHC arises mainly from the nodal lines that become gapped when spin-orbit is included. When m points alongẑ, the combination of C 3 and the mirror planes Θ · M(x), Θ · M(y) forces the different patches of the nodal lines to contribute additively to the flux of Ω z (see Supplementary Materials [25] ). When m acquires a component alonĝ x, the reduction in the symmetries removes this constraint and large cancelations occur due to the opposite flux of Ω z at different points (k x , k y ). This geometrical effect controls the overall evolution of σ xy which is, therefore, quite smooth and monotonous. The yz component lacks this geometrical effect and, as a result, is more sensitive to detailed changes in the band-structure, in particular to the Weyl dynamics, as shown in Figure 3(b) . For instance, the red arrow in the plot indicates an angle at which the creation of Weyl nodes leads to a step-like increase of σ yz . As θ increases further, a set of Weyl nodes reaches the Fermi energy at θ=s and σ yz exhibits a small plateau. The energy dispersion of these Weyl fermions is shown in Figure 2 (s) and makes clear that this node is type-I and therefore the observed plateau is consistent with the general prediction for such Weyl nodes when their energy approaches the Fermi level [41] .
Even though AHC measurements will be a useful tool to observe experimentally the predicted Weyl dynamics, the resulting changes related to the Weyl nodes are not large, providing significant experimental challenges. It turns out that the ANE shows much larger changes when Weyl nodes approach the Fermi energy. Figures 3(c)-(d) show the ANCs as a function of θ for different values of T . Since thermal fluctuations of the Co magnetic moments are not considered in Eq. (2), we restrict our analysis to a range of T where the magnetization is essentially saturated (T < 100 K) [13] . Remarkably, the dependence on θ is non-monotonous and includes sharp peaks at specific angles. The peaks are narrower for lower T and are centered at some of the angles in which a Weyl node crosses the Fermi energy (specifically, θ=t and v). Our calculations show that even if the features become broader as T increases the non-monotonous features remain clearly visible. The magnitude of the enhacements is worth noting: at 91 K, starting from ∼ 0.1 A(mK) −1 at π/4, |α yz | reaches a maximum 1.8 A(mK) −1 . This value is five times the maximum obtained in Mn 3 Sn [39, 42] and half of the giant ANC in Co 2 MnGa [43] .
Entropy flow and Weyl fermions.
To understand why and when a peak in the ANC occurs, it proves useful to analyze how different carriers contribute to the ANC. Since in a fermionic system the available entropy is restricted to states of energy ∼k B T around µ, we are interested in resolving the contribution of different electronic states within this thermal energy windows. We recast Eq. (2) as
(see Supplementary Materials [25] ). This equation has the overall shape of the Mott relation -involving the derivative with respect to energy of the AHC and the entropy-but holds for any temperature and motivates us to define the entropyflow density per energy, s f,ab (ε) = We first analyze θ=s. We focus on the yz component which is the one displaying larger changes. Fig. 4(a) presents s f,yz (ε) for θ=s and for two other angles close to it, s±δ with δ∼4
• . For each angle, the entropy flow presents a peak as a function of energy which highlights the energy of the carriers that contribute the most to the ANC. Notice that this peak needs not to be centered at the energy of maximum entropy (ε = µ). For instance, at θ=s−δ the largest contribution is found ∼10 meV above µ. As θ increases, this peak achieves a larger value and its position shifts to smaller energy in a rather monotonous way. In particular, at θ=s the contribution of carriers at the Fermi surface is markedly smaller than that of the states conforming the entropy-flow peak. This explicitly shows that the set of Weyl nodes crossing the Fermi energy at this angle does not contribute significantly to the ANC. The situation is different at angles θ=t and v. Fig. 4 (b) shows s f,yz (ε) for θ=v and θ=v±δ and makes clear that the entropy-flow peak places at the chemical potential when the Weyl nodes reach the Fermi surface (θ=v). This indicates that in this case the Weyl points indeed dominate the ANC.
The different contribution of different Weyl nodes to the ANC can be traced to the band structure close to the Weyl node in each case [see Fig. 2(s-t-v) ]. While at θ=s the Weyl point at the Fermi surface is type-I with only a small tilt, at angles θ=t and v the dispersion of one of the bands involved in the crossing at the Fermi level is such that it produces asymmetric electron and hole pockets close to the node. To illustrate this, Fig. 4(c) shows that the density of states (DOS) in a sphere of radius π/(5a) centered at the corresponding Weyl node at the Fermi surface is larger and more electronhole asymmetric for θ=v than for s. In an analagous way, for θ=v, the more asymmetric distribution of states close to the nodes at the Fermi surface contributes to a larger ∂σ yz /∂ε and hence a larger entropy flow. We thus associate the enhanced ANC at some of the angles at which a Weyl node reaches the Fermi surface with having asymmetric hole and electron pockets close to the Weyl point at the Fermi energy.
In summary, we have shown that a rich dynamics of Weyl points results from the canting of the magnetization in the half-metallic ferromagnet Co 3 Sn 2 S 2 : Weyl nodes are created, annihilated and shifted in energy-momentum space over large distances. This dynamics can be used to place Weyl fermions exactly at the Fermi surface, which is reflected in the calculated anomalous Hall conductivity and leads to sharp peaks in the anomalous Nernst conductivity that survive up to relatively high temperatures. Whereas we established the effect of rotation of the magnetization on Weyl nodes in detail in Co 3 Sn 2 S 2 , our symmetry considerations suggest that the Weyl node energy and position in momentum space can be finely tuned in time-reversal-broken Weyl semimetals in general, including ferrimagnetic ones. This provides both a strong motivation and a pathway to experimentally probe, manipulate and control Weyl-fermion transport properties via external magnetic fields in Co 3 Sn 2 S 2 and other magnetic Weyl semimetals.
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, where the integration is performed in the primitive Brillouin zone. Figure S1 (a) shows φ Ωz computed with the magnetization parallel toẑ. It is noticeable that all the hot spots contribute with the same sign to σ xy . Symmetries play a role in this, for instance, enforcing the large contributions observed nearby to the six Weyl points to have the same sign. Namely, Weyl points related by C 3 rotations -sets {A, D, E} and {B, C, F} in Figure S1 (a)-are forced to contribute in the same amount to the flux of Ω z . Additionally, Θ · M, with M = M(x), M(y) and M(xy), makes the Berry curvature flux generated by these two sets to also contribute with the same sign since. For example, when Θ · M(y) is a symmetry one has
. When m has a finite projection alongx, C 3 is broken enabling cancellations in the total flux, as shown in Figure S1 (b). Table S1 . Point symmetries for different orientations of the magnetization. The xyz symbols refer to the primitive cell, e.g., C 2 (x) is a rotation of axis parallel to the first lattice vector, while the axis corresponding to C 2 (xy) is the sum of the first and second lattice vectors. 
Derivation of Eq. (3)
In the presence of a gradient of temperature the current is [29] 
where dk = 3 and the s(E k ) is the entropy density of electrons with momentum k:
where f 0 is the equilibrium Fermi distribution. Notice that we include the 1/T factor in Eq. (5) so that the entropy actually has the same units as the Boltzmann constant an that we omit the band index. Assuming a gradient of temperature alongŷ, Eq. 4 reduces to j x = −α xy ∇T y where α xy is the Nernst conductivity. This tensor in general reads
It is useful to write the volume element as dk = 
On the other hand, the anomalous Hall conductivity at zero temperature can be written as
Therefore, at zero temperature it follows that
where, as indicated, the double-integral is to be performed on the surface formed by states of energy equal to ε. Notice that ∂σ ab ∂ε (ε) is essentially a density of states weighted by the Berry curvature. Therefore, the Nernst conductivity can be written as
The first equality is Eq. (3) in the main text. In addition, from Eq. (5) follows that
∂ε and therefore
which coincides with Eq. (8) of Ref. [29] (the different sign is compensated by the fact that here the derivative of f is with respect to ε instead of µ). The low temperature expansion can be obtained by defining x = β(ε − ε F ), where ε F is the Fermi energy, and rewritting α ab as: (1 + e x ) 2 σ ab (ε F )
where we include only odd terms in the expansion because for the others the corresponding integrals vanish. Up to cubic term we obtain: 
The first term is the usual Mott relation. For the calculation of anomalous Nernst conductivity, we do not implement Eq. (2) of the main text but rather we use the Eq. (11), which requires to compute the anomalous Hall conductivity as a function of energy, σ ab (ε) (see Ref. [29] ). In order to have a uniform convergence as the temperature is reduced, we find it convenient to compute σ ab (ε) on a logarithmic mesh centered at µ, as shown in Figure S3 (a) . For the integraton, we used a mesh of 400 3 k-points in momentum space. With this procedure the Nernst conductivity smoothly converges to the Mott relation at low temperatures, as shown in Figure S3(b) .
The results of entropy-flow density, s f,ab (ε) = ∂σ ab ∂ε s(ε), were obtained with a different calculation scheme aimed at improving the energy and momentum resolution close to the Fermi surface. Since the entropy flow involves the AHC only through derivatives with respect to energy, we set up a calculation of the AHC that only integrates the contribution from states in the energy windows [-20,20] meV. Namely, within this energy range, the derivative of the AHC with respect to energy is not affected by the contribution to the AHC from states away from the windows. For this calculation, we first computed a mesh of k-points having states in this energy windows and then we used this mesh to compute the AHC. The first step allows us to increase the mesh density from 400 3 /V BZ to 1500 3 /V BZ keeping a reasonable total number of points, where V BZ is the Brillouin zone volume. 
